A new compound, N-demethylaaptanone (5), having an oxygenated 1,6-naphthyridine core, has been isolated from the Vietnamese marine sponge Aaptos aaptos, along with the known metabolites, aaptamine (1), isoaaptamine (2), 9-demethylaaptamine (3), and aaptanone (4). The structure of N-demethylaaptanone was determined as 9-hydroxy-8-methoxy-4H-benzo[de][1,6]-naphthyridine-5,6-dione from spectroscopic data.
The cytotoxic marine alkaloid aaptamine is the parent compound of sponge metabolites possessing a rare 1H-benzo[de][1,6]naphthyridine skeleton [1a, 1b] . These metabolites can be derived from the original aaptamine core by diversified substitution [2] [3] [4] [5] [6] , dimerization [7] , and rearrangement reactions [8] . In the course of our search for antioxidants in the Vietnamese marine sponge Aaptos aaptos we isolated aaptamine (1), isoaaptamine (2) , and their hydrochloride salts as antioxidants, and inactive aaptanone (4), having an oxygenated 1,6-naphthyridine core [9] . Further investigation of the same sponge from another collection led to the isolation of known compounds 1-4, and a new polar metabolite 5, named N-demethylaaptanone, which is the subject of this communication.
Compound 5 was obtained as a salmon-colored amorphous solid, having pinkish yellow fluorescence in EtOH solution. The molecular formula for 5 was determined as C 12 H 8 N 2 O 4 by interpretation of the [M + Na] + ion at m/z 267.0376 and [M + H] + ion at m/z 245.0557 in the HR ESI MS (). The 1 H NMR spectrum of 5 exhibited mutually coupled doublets characteristic of a 2,3,4trisubstituted pyridine group ( 8.93 and  7.77, 1 J CH 188 Hz and 1 J CH 175 Hz, respectively) and an isolated proton of a benzene ring ( 8.46, 1 J CH 165 Hz). In addition, a signal of one methyl group was observed. This spectrum resembled that of aaptanone (4) [9] . Comparison of the 1 H and 13 C NMR data (CF 3 COOD) between 5 and aaptanone (4) [9] revealed the only significant difference to be the absence of a resonance of an N-methyl group in 5 compared with 4.
Analysis of the 13 C NMR and DEPT spectra indicated that 5 contained 12 carbon atoms: 1 methyl, 3 aromatic methines, and 8 quaternary carbons (Table 1 ). Both the 1 H and 13 C NMR spectra indicated the presence of a methoxyl group ( H 4.30 and  C 58.9). The HSQC spectrum allowed all of the protonated carbons to be assigned. In the NOESY spectrum of 5 an NOE between the protons of the methoxyl group at  4.30 and the benzene proton at  8.46 showed their adjacency. Connectivities, deduced from 1 H 13 C HMBC correlations, established the presence of a modified 9-demethylaaptamine core. The 1,6-naphthyridine skeleton was confirmed on the basis of a 5 Hz optimized long range 1 H 15 N HMBC spectrum. The proton at  8.93 correlated with N-1 at  165.1 of the pyridine ring [10] , the proton at  7.77 correlated to N-1 and to N-4 at  145.6 of the amide group [10] . Two of the quaternary carbons indicated the presence of ketone carbonyl ( 172.9) and amide carbonyl ( 160.4) groups as in 4. The HMBC correlation between the proton at  8.46 (H-7) and carbons at  172.9 and  149.9 showed the presence of oxygenated carbon atoms at C-6 and C-9. The signal at  172.9 has been assigned to the C-6 ketone group by a comparison of 13 C NMR data with those of 4 [9] . The quaternary carbon at  160.4 did not show HMBC correlations with any protons. It was assigned to C-5 on the basis of the chemical shift of N-4 at  145.6, characteristic for an amide group in the 15 N NMR spectrum of 5, and by comparison with aaptanone (4). The proton at  8.93 (H-2) correlated with the carbon at  129.5, indicating it to be C-9a, and with the carbon at  149.7 (C-3a) bearing a nitrogen atom. The proton at  8.46 (H-7) and the proton at  7.77 (H-3) correlated with the carbon at  114.9, indicating it to be C-9b. Full 1 H and 13 C NMR assignments were readily obtained from HSQC and HMBC correlations and by comparison with aaptanone (4) [9] . On the basis of the obtained data the structure of N-demethylaaptanone (5) was determined as 9-hydroxy-8-methoxy-4H-benzo[de][1,6]-naphthyridine-5,6-dione.
The 1 H and 13 C NMR data for 5, obtained in D 2 O with 0.1% NaOD (Table 1) , revealed signals of three carbonyl groups at  170.4 (C-6),  168.8 (C-5), and  164.1 (C-9). The signal of the quaternary carbon C-9 appeared at  164.1 supporting its existence as a phenolate resonance [9] . N-Demethylaaptanone (5) was the next aaptamine alkaloid to be isolated from marine sponges. We provide, for the first time, data NPC Natural Product Communications 2016 Vol. 11 No. 9 1259 -1260 1260 Natural Product Communications Vol. 11 (9) 2016 Co-presence of compounds 2-5 in the sponge extract suggests that aaptanone (4) and N-demethylaaptanone (5) could arise from isoaaptamine (2) and 9-demethylaaptamine (3), respectively, by addition of hydroxyl groups to positions 5 and 6 of the 1,6naphthyridine core, followed by their oxidation. If so, the as-of-yetunreported 8,9-dimethoxy-4H-benzo[de][1,6]-naphthyridine-5,6dione can arise from aaptamine (1).
Utkina & Denisenko
While aaptamines 1-3 revealed strong antioxidant activity [9] , measurement of the antioxidant activity of N-demethylaaptanone (5) showed no activity in the DPPH and ABTS assays, as well as aaptanone (4).
Experimental
General: UV spectra were recorded on an UV-mini 1240 spectrophotometer (Shimadzu), IR spectra on a Bruker Vector-22 FT-IR spectrometer, and 1 H NMR and 13 C NMR spectra on a Bruker AVANCE III 700 NMR spectrometer at 700.13 and 176.04 MHz, respectively. Chemical shifts were referenced to the signals of CF 3 COOD ( H =11.5;  C = 163. 7, 164.1, 164.4, 164.7) . 15 N NMR spectra were recorded on a Bruker AVANCE III 700 spectrometer at 70 MHz; 15 N chemical shifts are given in the liq. NH 3 scale (liq. NH 3  = 0). HR ESI MS were performed on an Agilent 6510 Q-TOF apparatus. Silica gel (Sorbpolimer, Krasnodar, Russia), Sephadex LH-20 (Pharmacia Fine Chemicals), and Polyamide (Woelm, Germany) were used for CC.
Animal material:
The sponge Aaptos aaptos was collected by scuba at a depth of 6 m at the Tho Chu Island (Vietnam) in the South China Sea during the 45th scientific cruise of R/V "Academik Oparin" in May 2013. The sponge was kept frozen prior to extraction. Taxonomic identification was provided by Vladimir Krasokhin (PIBOC). A voucher specimen (O45-113) is currently on deposit at PIBOC.
Extraction and isolation:
A frozen sponge sample (50 g) was extracted exhaustively with acetone followed by EtOH. The acetone extract was chromatographed on a silica gel column in CHCl 3 -EtOH (3:2) to obtain: aaptamine (1, 6 mg), isoaaptamine (2, 3.8 mg), and 9-demethylaaptamine (3, 3.5 mg), which were identified by comparison of their spectral data with authentic samples. The EtOH extract was concentrated under reduced pressure to yield a dark red residue. This was chromatographed on a Polyamide column with EtOH to give aaptanone (4, 3 mg) from a purplish red zone, and then with EtOH containing 1% of aqueous NH 3 to obtain compound 5 from the yellow zone. Final purification was achieved on a Sephadex LH-20 column using 50% aqueous EtOH to obtain compound 5 (1.6 mg; 0.0032% based on the dry weight of the sponge). ( 
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